Oxaliplatin induces mitotic catastrophe and apoptosis in esophageal cancer cells.
The platinum-based chemotherapeutic agent oxaliplatin displays a wide range of antitumor activities. However, the underlying molecular responses to oxaliplatin in esophageal cancer remain largely unknown. In the present study, we investigated the effect of oxaliplatin on two esophageal cancer cell lines, squamous cell carcinoma (TE3) and adenocarcinoma (TE7). Following cell-cycle arrest at G(2) phase after oxaliplatin treatment, TE3 cells died via apoptosis and TE7 cells died via mitotic catastrophe. Survivin was inhibited more in TE7 cells compared with TE3 cells, but inhibition of survivin using small interfering RNA induced mitotic catastrophe in both cell lines. Further investigations indicated that survivin promoter activity was also inhibited by oxaliplatin. Among mitotic catastrophe-associated proteins, 14-3-3 sigma was decreased in TE7 cells; no evident changes were observed for aurora kinases. Oxaliplatin-induced apoptosis in the TE3 cells was caspase dependent. However, downregulation of Bad, Bid, Puma, and Noxa, lack of cytochrome c release, and limited loss of mitochondrial membrane potential in early phase indicated possible initiation by pathways other than the mitochondrial pathway. Mechanistic studies showed that downregulation of survivin by oxaliplatin in TE7 cells was partially due to the proteasome-mediated protein degradation pathway and partially due to the downregulation of Sp1 transcription factor. Similar results were obtained for another gastric adenocarcinoma cell line, MKN45, in which survivin was previously shown to be inhibited by oxaliplatin. These data indicate that survivin may be a key target for oxaliplatin. The ability of oxaliplatin to induce different modes of cell death may contribute to its efficacy in esophageal cancer.